Different domains of Sgs1 are required for mitotic and meiotic functions.
The SGS1 of Saccharomyces cerevisiae is a homologue for human Bloom's syndrome, Werner's syndrome, and Rothmund-Thomson's syndrome causative genes. Disruptants of SGS1 show high sensitivity to methyl methanesulfonate (MMS) and hydroxyurea, and hyper recombination phenotypes including interchromosomal homologous recombination in mitotic growth. In addition, sgs1 disruptants show poor sporulation and a reduced level of meiotic recombination as assayed by return-to-growth. We examined domains of Sgs1 required for mitotic and meiotic functions of Sgs1 by transfecting variously mutated SGS1 into sgs1 disruptants. The N-terminal 1-401 amino acid region was required for complementation of MMS sensitivity and suppression of hyper heteroallelic recombinations of sgs1 disruptants in mitotic growth and for complementation of poor sporulation and of reduced meiotic recombination. Although the N-terminal 1-125 amino acid region was absolutely required for the complementation of MMS sensitivity and suppression of hyper heteroallelic recombinations in mitotic growth, it was dispensable for the meiotic functions. In contrast, the highly acidic region (400-596 amino acid) was dispensable for the mitotic functions but a deletion of this region affected the meiotic functions. The C-terminal 1271-1350 amino acid region containing a HRDC (helicase and RNaseD C-terminal) domain was dispensable for the mitotic and meiotic functions. Although DNA helicase activity of Sgs1 was not required for Sgs1 to complement the meiotic functions, a deletion of helicase motifs III-IV (842-1046 amino acid) abolished the complementing activity of Sgs1, indicating that a structurally intact helicase domain is necessary for Sgs1 to fulfill its meiotic functions.